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EXPERIMENT STATION .WORK. 



Kaited hy W. H. Beal and the Staff of Experiment Station Record. 



Experiment Station Work Is a subserles of brief i>opular bulletins compiled 
from the published reports of the agricultural experiment stations and kindred 
Institutions in tliis and other eountries. The chief object of these pubiicatious 
Is to d[ssemlnate throughout the country Information regnrdlng exiierlments at 
tlie different experiment stations, and thus to acquaint farmers in n generni way 
with the progress of agricultural Investigation on Its practical side. The resnits 
liorein rei>orted should for the most part bo regarded as tentative and suggestive 
rather than conclusive. Further experiments may modify them, and experience 
■loae can show iiow far they wlii be useful iu actual pmctlee. The woric of the 
stations must not be depended upon to produce " rules for farming." How to 
■ppiy the results of experiments to his own conditions will ever remain the 
problem of the Individual farmer. — ^A. O. Tbuk, Director, Office of Experiment 
Statloaa 
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EXPERIMENT STATION WORK/ 



PERMANENT LAWKS IK THE SOUTH.^ 

Anyone familiar with the diffienlty of securing good permanent 
lawns, particularly in the South, will appreciate the value of the 
results of experiments on this subject recently reported by C. C. 
Newman of the South Carolina station. In th^e experiments ex- 
tending over nine years I'rof. Xewman tested 35 varieties of grasses 
aad clovei*s to determine their suitability for lawn making. He 
Bays that " the first winter only a few of the varieties of gi*ass were 
injured by the eold, but the following summer many of them died 
out completely on account of the drought. After the third year it 
was evident that our permanent lawns wonld have to be composed of 
one or more of the following grasses : Kentucky bine grass, Bermuda 
grans, herd's grass, and white clover." 

Tlie land on which the experiments wei*e made had been under 
clenn culture for several years, no gv»&ses or weeds being allowed to 
mature seed. 

Tlie land was sown In pens In May, tlje vines being cut for bay in Septeiuber. 
The Ilea stubble was tben turned under witli a two-Iioree hill-slde plow, followed 
by a two-liorsc subsoil plow. The soil was harrowed repeatedly until a iterfect 
Beed bed was formed, and the seed sown the first week In October. 

Six tons of manure that had been thoroughly composted aud 300 i)ounds of 
IlDie were applied iior acre befor*^ the land was plowed. After the land was 
plowed COO pounds of fertilizer analyalng 8 per cent of phosphoric acid, 4 per 
cent nitrogen, and 5 per cent potash was applied per acre and tlioroughly incor- 
l»er8ted with the soil hy harrowing. Each year, ahout the middle of Marci, 
nitrate of soda was applied to each plat at the rate of 75 pounds per acre. 

It was found that a combination of Kentucky blue grass and 
Bermuda gi*ass is especially well adapted to partially shaded lawns. 

A« Bermuda grass delights in the sun and the blue grass In the shade or 
where It Is partially protected frtjm the sun, these two grasses make a good 
combination for a permanent lawn In a grove or whore there Is an occasional 

*A progress record of experimcotal intiulries publiahed without aBsumption of rcBponsi- 
bliity by the dcpartmeDt for the correctness of the facta and concluHions reported by tho 
Btttloes. 

* Compiled from South Carolina Sta. Bui. 157. 
4«9 
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large tree. The blue grass will predominate in the more shaded portions ot 
the lawn and (he Bermuda in the oi>en, sunny places. 

[To eonvort a Bermuda sod into a blue gracw- Bermuda lawn] the Bermuda 
sod should be turned in September with a two-horse turning plow and harrowed 
thoroughly In order to pulverize nil clods and make the land as smooth as pos- 
sible. The manure and fertilizer should then be applied and worked Into the 
soli with n harrow. About the 15th of October the blue grass should be sown 
nud lightly rolled after raking or harrowing In^ the seed. Tiie Bermuda will 
make no growth until the following sprlug, which wiil afford ample opportualty 
for the blue grass to become well ostabllsbed before the Bermuda starts to grow. 

Kentucky blue grass thrives best on a clayey or clayey ioam soil, yet rvhm 
sown on sandy lonm soil with good clay subsoil and with a northern exposure, 
it does well, provided the seed are sown in the early fall. If the seed are sowu 
lu the spring, the plants do not become well established before the hot, dry 
weather of summer and frequently hy fall much of the grass Is dead. If the 
seed are sown In the eariy fall, the grass will become well established before 
cold weather and wlU not be lujured by the freezes of winter or to any great 
extent by drought In summer. The seed should be covered lightly by raking with 
n short-tooth smoothing rake and lightly rolled. If a large area is sowa, fke 
seed may be covered by means of a light spiked-tooth harrow, set with the teeth 
sloping at an angle of about 45". Blue grass Is a perenuinl, and spreads 
rapidly under favorable conditions by sending out many underground stcma 
or root stocks which form a very compact sod. The seed should be sown at the 
•rate of 35 to 40 pounds per acre. 

Where neither blue grass nor white clover ean be grown successfully, ller- 
muda is oue of the very best grasses for a lawn. It will thrive on almost any- 
kind of soli or exposure, yet it does best on land with a alight slope to the 
south or east. In the course of oue year the Bermuda will form a compact Bod. 
The roots should be planted either In the spring or fall. They may be scat- 
tered broadcast over the land before plowing or may be planted in rows about 
2 feet apart, aud -by fail will have covered the ground. The lawn should be 
mowed several times dm-lng the summer or grazed in order to keep down 
woods that would otherwise shade the Bermuda nud ciieck its growth to some 
extent. Bermuda Is a perenulal, aud spreads rapidly from long, creeping, nnd 
branching stolons. It does not produce seed In the South -and is therefore 
generally propagated by roots. 

For large lawns around country homes or in large groves where a conrse 
grass Is not obtainable, there is nothing better than orchard grass and red 
clover. The seed should be sown in October, using S pounds of red clover 
and 2 bushels of orchard grass per acre. Red clover and orchard grass will 
grow from 18 to 24 inches tall and will produce two cro])s of hay In a senaon. 
It should be cut a few days after the orchard grass is In full bloom. Orchard 
grass and. red clover are both perennial. 

Where a quick, temporary lawn is desired there Is nothing better than Italitn 
rye grass. • • • Italian rye Is au annual when sown in the fall, but when 
sown iu the spring will ilve over until the next year, when it will produce seed 
and then die. It may be used to advantage when sown In connection with 
Bermuda grass. For Instauce, if one d«slres to establish a sod of Bermuda, 
the roots may be planted In the fall and the ground then seeded to Italian rye 
grass. It wiil make a good sod six weeks after seeding and will not interfere 
with Bermuda, provided it Is grazed or mowed several times during the season. 
After the second year tbe Italian rj-e grass will disappear, and the Bermuda 
will by" this time have formed a ffood sod. 
409 
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rERTILIZIWQ A^A%^BV9.^ 

methods of fortiliiJn^? aaj^aragus have been discussed to some ox- 
tent ill a previous bulletin of this series,* in which it was stated that 
snlt may be used with benefit in tho small aspara^s bed of iho 
garden, that early spring applications of nitrate of soda aro not 
likely to bo of benefit in securing an incraa'sed cut of stalks tho same 
season, and that, if the land is iu good condition, a wftU-balanced 
commercial fertilizer may produce as good yields as manure and may 
be cheaper." 

On the basis of more recent experiments and observations C. P. 
Close and others, of the Maryland Experiment Station, make the 
following suggestions regarding soils and fertilizers for field eulture 
of asparagus: 

Almost any wi'll-drnlned soli with plenty of humus In It will grow aHpnragus, 
but a good rich sandy loam is l>e»t. In preparing the ground for plantliig It 
eliould be deeply plowed and have large quantities of rotted manure worked 
into It. The asparagus grower must use whatever commercial fertilizer he 
Las most faith hi, been use oxi^erl men tors and growers do not agree as to what 
Is hest. Perhaps 1,000 to 2,000 pounds of Italult i>er acre in mldscason Is as 
good as anything, however, If a eomplete fertlllaer Is preferred the following -te 
good : 400 pounds dissolved rock, 400 iiounds kalult, and 200 ijounds nitrate of 
soda In early spring. 

The very beet plants are strong 1-y^r-olds. Ahout the only advantage 
la using older plants Is to wait until they bloom so as to distinguish the malen 
from the females and select the males whleh are the strongest and best 
producers. 

After being thoi-oughly worked up the ground should be laid off In furrows 
« to 8 lnche« deep and from 4 to 0 feet apart. The best time for planting Is 
early In the spring. The plants are sot about 2 feet apart In tlie furrows ami 
where they aro placed the ground Is often mounded sllglitly. The roots aro 
sprwid out earefully and the earth Is filled in 2 or 3 Inches over the plants or 
"crowns" and as growth proceeds the ground Is cultivated In until the furrows 
are finally filled. Thorough cultivation should bo continued during the entire 
Benson and in late fall tho tops should be out off and removed from the field 
and be burned to destroy disease germs and insects. 

The second year a good coating of stable manure, or 1,000 pounds of kalnit 
per acre, or both, should he applied early In the spring and the entire 
surface should be iJlowed 4 Inches deep. After thorough -harrowing the shoots 
niay be given time to grow a few Inches, when cultivation should be beguu 
and be repeated every 10 days or 2 weeks during the season* In late fall tbo 
stalks ai-e again eut off aud removed for burning. No cutting for market should 
be doae the second year. 

The third and sueeeedlug years a light covering of rotted manure, aljout fi 
toas per acre, should be given during the winter or early spring every year If 
powilblo, or every second year certainly. In connection wltb tbis manure »omo 
commercial fertilizer should be used, either a complete fertilizer as mentioned 

.»CompUed from Msryland Sta. Uul. 151. 
« U. B. Dept. Agr., Farmers* Bui. 233, p. 11. 

•For 8. complete «c«ou&t ol aapftrafUH cultj^e wee U. ». D€«>t. Agr., Farmers* Bui. 01. 
409 
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below or balnit 1,000 to 2,000 pounds per acre. If mfinnre is not available tln u 
a complete fertilizer must he ufloil In early spring, at least 400 pouuas cllssolv*(i 
roeli, 400 ]>oun(l» lialnit, and 200 pounds nitrate of soda. 

The ground should he plowed and harrowed again In early sprluif. 

The kind of stalks desired for cutting, whether green or white, will deterailne 
how the Ei*onnd will be handled at this time. If "green" stalks are wautetl 
the ground amy be left nearly level or at most only a slight ridge he made over 
the row. 

If "white** fetalks are ilesired, furrows from each side must he thrown ov«r 
Ihe row to form a round or flat topped ridge 8 or more Inches high. There ore 
Ftiecial asparagus plows which do this ridging to perfection. The stalks must 
grow through the ridge and arc blanched by doing so. The ground must he kejtt 
cultivated to keep down weeds. 

As soon as the cultivating season is over In June, the entire ground Is plowed 
about 4 inches deep and well harrowed. The shoots are then allowed to grow. 
<:ood cultivation nmst he given so that large amounts of plant footl maj* be 
store<l uiJ in the roots and crowns to produce strong shoots the following year. 
After the tops die In the fall they should he removetl and hnrnod as before. 

This treatment is given year after year as long as the plants are profitable. 

The use of ^mlt is not considered necessary. The above -described 
system of fertilizing, especially the nse of kainit, furnishes a large 
ainonnt of the same constituents supplied by salt and this probably 
readers th« use of the latter unnecessary. 

TURNIPS FOR SHEEP.^ 

T. R. Arkell, of the Kew Hampshire Experiment Station, finds 
that turnips in the winter ration matej-ially reduce the cost of mnt- 
ton production as compared with rations commonly used, and that 
under New Hampshire conditions they can be raised and stored at 
a cost low enough to compete with silage and in many cases may 
]>rofitah]y supplant silage for sheep feeding. They thus oiTer a 
partial solution of the problem of securing a substitute for high- 
prieed grains. He states that the ehief danger in the use of turnips 
lies in heavily overfeeding or attempting to make thorn constitute 
the bulk of the ration, in which case they are liable to make the 
ration too laxative and produce scouring. On the other h«nd, owing 
to tJieir watery nature, tui'uips rende*" the ration more palatabk 
mid are distinctly useful whflji fed in moderate quantities in con- 
junction with hay and grain in preventing constipation and othe* 
r^ultant ills which so frequently occur when sheep are changed 
from pasture to dry feed. 

In the experiments upon which these conclusions are based tur- 
nips were fed at the rate of 5 pound' per uuinial in connection with 
3 to 1 pound of mixed grains (oats, bran, and corn in equal parts 
by weight) and 1| to 2 pounds of cJover hay, the daily cost of the 
ration being 3J cents per animal. 
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XOSS OF •WINTER-FED XAMBS.' 

A trouble resembling apoplexy in human beings has for several 
years been caiising large losses among winter- fed lambs near B&tavia, 
N. y., a region where feeding lambs for the winter market is a 
large industry. 

The lambs nro bougbt largely lu Buffalo or Chicago, fed for a period of throe 
nml one-Liilf to four niontlis on n LlgLly fattening ration, and when fnt are 
flilpiXHi back to Buffalo to be slaugbtoretl. Two crops of lambs are fe<l eacli 
ymr. Tbe first lot Is bought about November 1 and is niarkotcd in February. 
Tlipy weigli about GO pouuds at purchase. It Is considered that tbe greatest 
profit is renliaed when they are uiarkete<l in 90 to 120 days at a weight of 
SO to 85 pounds. If the' feeders are able to dispose of their first crop early In 
Kebrnary, tliey usually get another lot to he finished as early as possible up to 
Jnno 1. The feeders utilize the bay froux their farms, aifalfa, elover. or 
timothy, together with beau fodder, If they have it, and mill feeds, with a rela- 
tively large part of tbe rations made up of corn and llnseed-oil meal. Usually 
tbe corn is fed whole and the oil meal preferably in the form of tbe oil cake 
broken up into jtleces a little larger than peas. * * • 

The trouble appears sxiddenly and does Its work quickly. It Is sometimes 
accompanied by paralysis, it nearly always iiroves fatai, only about 1 or 
2 iier cent of those afflicted ever having been known to recover. The disease 
set'uis to occur only where lambs are being fed heavily, and It then attacks 
tbe strongest and most vigorous. * ♦ * 

Wliile this disease has been prevalent for some years, its exact cause has 
not yet been determined. Two opinions have been set forward : First, that 
tbe disease Is cane*d by feediiDg an excess of protein in tbe ration; second, that 
the disease Is caused by overfeeding. 

Investigations by the department of animal husbandry of Cornell 
University Experiment Station indicated that the trouble is caused 
mainly by sudden overfeeding rather than from feeding a narrow 
(high-protein) ration. The best results were obtained on rations 
with a relatively narrow nutritive ratio— that i?, 1:5. It seemed to be 
tlearly shown that in a fattening ration for lambs a reUitively large 
amount of protein is necessary to keei> the lambs up on the heavy 
graiu ration required for the best resvdts in fattening. 

In the opinion of. tJiose who conducted the experiments on the sub- 
ject there shonld not be tJie wholesale loss from overfeeding that 
poine feeders have experienced if proper precautions are taken to 
keep the rack spaces all occupied and to distribute the grain equally, 
altliongh there may be an occasional loss from the heftvy feeding or 
loss from nervous excitement, which is thought to be one cause of 
apoplexy. 

The ration giving best results was alfalfa hay in the morning, bean 
fodder at night, with a grain mixture for 25 lambs of 30 pounds corn, 
30 pounds wheflt salvage, and 15 pounds oil meal. From Novenibw 4, 



^ Complletl fToio New \ork Cornell Sta. Buis. 285 and 305. 
10403° — Bull. 4e©-.-ll 2 
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when tho lambs were bought, until November 15 they were fed only 
hay. At this date they were started on a mixture of equal parts hy 
measure of eoni, oats, and wheat bran. 

On Heconiher 1 all three pens were consuming one-half pound of grain In two 
foetls nnd ahout 1} pounds of fodder per day per head. Care was taken to have 
the grain evenly distrihutetl through the racks. As the amount of grain was 
increased the fodder was diminished, until it reached 05 poimds for 50 lambs 
per day, or 1.3 pounds x*^r hoad, after which the amount of fodder was not 
changetl throughout tho remainder of the experiment. The lambs were pur- 
posely very closely confined as to rack space from the first. • • • 

C>n December 25 the lambs were eating 1 pound of grain per head per day. 
The increase in gralu was made very slowly and carefully, so as not to cause 
any trouble In digestion. On January 15 thoy were ^thig IJ iwunds of grain 
per lamb iK?r day. 

In later experiments it was shewn " that succulenee in the ration is 
very desirable and silage or roots should be fed if obtainable. * • * 
Tho most economical ration was that with a nuU'itive ratio of'l : 5.3, 
with silage for suceulcnec. This ration produced the largest gains 
at the lowest eest per pound of gain." 

It therefore appears from these investigations that large losses 
in winter feeding may be avoided by gradually inereasing the ration 
fed, wliich should eontain some sueculcnt material, and exercising 
great care to sec tJiat it is evenly distributed among the lambs, none 
I^Qirting more than its proper share. Th« latter is done in large meas- 
ure by restricting the rack space to that aetually neeeesary and evenly 
distributing the ;{eed in the raeks. 

COST OF MARKET MILK.* 

The inareased priee of labor and of feeding stuffs during the past 
decade has caused the daiiyman to consider more carefully the 
actual cost of milk jaroduetion in order to discover wherein his ex- 
penses may be rcdueed, as the advanee in the price of milk has net 
kept paee with the increasing cost of pi*odiiction. One of the first 
steps to be taken in redueing the eost of producing milk is to dispose 
of tlie poorest eows in the herd, and these can be deteeted by keeping 
individual reeords of each eow. The importance of these records 
h»s baeii emphasized in pi*evious issues of tliis scries.^ Another im- 
portant step is to det«i*niine the actual eost of milk production after 

the poor milkers have been eliminated. This eost neeessarily varies 
i ■ / ;H J 1 

rC » Compiled from Rpt. Sec. Agr. IDIO, p. 20*; lUlnols Sta. Circ. 134 : M « H HMe1iunn t *tf - 

^^^^ Wtii. ll p t. .AO Ifl i i i K -^r | i . a fS New Jeniej Stan. llpt. lOOft^^p. 5ft-76 ; Now York State 
Sta. Uul. 322; Canada Expt. Farms Rpts. 1010. P. fl't: Report of the Commission on 
the Coat of Llvlns. lion t on : «ort., 1910, iv^-HT; UepoM ot the Attorney General In the 
Matter of the Milk Investigation. AlbanJ*TtJ\vt., lOlOj; U. S. Dept. Agr., Bur. Anlm. 
Indus. Clrc. 170.V ) 

» U. S. T>«f}t. Age. Farmers' Bui. 306, p. 20. 7 Cjjy? 
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with the price of feeding stuffs, methods of management, and so 
many otlicr factors that to determine the cost of producing milk 
with any degree of accuracy is not an easy matter. Many estimates 
have been published whieh are valueless beeause of the faulty 
methods of keeping farm accounts. 

G, M, Whitaker, of the Dairy 'Division of this department, has 
discussed ^ the wide variation in statements of those milk producers 
who claim to keep systematie aeeounts, and pointed out that until 
producers improve their methods of bookkeeping the exact eost of 
producing milk will remain a debatable question. 

In order to simplify methods of determining the value of indi- 
vidual cows, W. J. Fraser, of the Illinois Station, has prepared a 
table which is based on the findings of the department of dairy hus- 
bandry at that station for the past 15 years. By means of this table, 
and knawing the annual milk yield, the profit or loss of any cow can 
be easily estimated. 

Economic conditions are not the same in different parts of the country, and 
while this table Is made to apply especially to the Central West, It should be 
found flppllcahle to the entire country. In the eastern part of the United 
States feed Is higher, and It will cost more to keep a cow a year than lu the 
Central West, hut the value of the product Is also greater, while In the West 
the cost of keep will be less than In Illinois, hut the receipts for the product 
will also "he less. For these reasons the application of the table should be a 
good guide In any part of the country, and its object accomplished, as It Is de- 
signed to show, In the most striking manner possible, the difference hetwcen 
gooil and i>oor herds for the purpose of making money. 

The price for the product is considered at the market value of butter fat at 
tlie creamery, and this price should be ohtaincd hy any dairyman In the State, 
no matter what his location. If the milk were shipped to a city for direct 
consnmptlon, retailed directly to the consumer, or cream sold for a fancy trade, 
the returns would he much greater than Indicated In the tahle. 

Tfie pi-oduction per cow is the average for sir years — the length of time cows 
are milked In moat herds. Although some cows produce for twice this length 
of thiie, there are also many which drop out after only one or two years' 
production. 

The value of the cows producing the different yields is estimated as nearly 
SB possible at their actual market price. Cows producing 2,000 pounds of milk 
tre valned at $30, and tlwlr value increases $5 for every additional thousand 
pounds produced up to 0,000 pounds; ahove this, $10 for every thousand 
pounds' Increaae In production. 

Tbe value of cows when disposed of Is estimated at $30 for cows producing 
2,000 pounds of milk, and this price decreases to $25 for cows giving 5,000 
pounds of milk and above. 

The amount of skim milk is flguretl as 85 per cent of the whole milk, as this 
is Ibe amount returned from creameries or ohtalned from the hand separator on 
the farm. 

Skim milk Is valued at 20 cents per hundred pounds, since the best data 
f^w tliat It requires an average of 5 pounds of skim milk to equal 1 pound of 

. , 

iHoard'B Dairyman, 41 (l^lO), No. 60. p. 1478. 
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fi^tilH'Hi t>&rk K^:t3d«ct4&HC. When i^Im Ik worth 1 o*tit tt i>oiui4. or $1 p@r Imn- 
clrtHl iMinnilH, ttkim milk woakl .b« w&rth S@ cents liiwflrvd' pnmidH. If tlk« 
Bkim milk Is fttl to b^fer chIv^ik of (oe^ qmilHy, tb« vhImh wM] vHry tv^m 20 
coiitR to ft |)or li4H^«fl |>ouhc)h, At|)«*>0nc xn^m tho conditletis aii4 tiie qunllt; 
of the calves. 

CalrcH from cows i>ro<1ne1iie 1«hm tbitn COOO ponnUs of uillk annually arc cou- 
»l€ler<Hl flt veal prices only, aiul are valiml at when B days old, wlien tlie milk 
lit the dam 1h flt for nnw. l*>om cows protlnchiK more than 5,000 ponndH of milk 
annnally tlto value of the lielftr mtv«H IncraaHes more rapidly, aa the dtiniR are 
niore elMclMit proUnwerH. Vtiill calves are not consUl^rwl of value except for 
veal, nuleBs tbcy are from cows iiro<1nclng an averase of lO.OiK) iK>nnd» of ndlk 
aiinnalty. In which case tlielr valno la plnced at $10, and tlils value Increases ut 
the name rate iis the heifers from higher pro<1iichiR dams. Tlie Qnestlon may 
rlfilitly iHi ralMHl If bnlls from frrade cows slioiild be use*! for service. It wonld 
be better not to di> ao, unless It Is known that the dams were, for at least two 
e^dierntlonSt 900<1 prmlacers, but nt tlw present sta^e of dairy cattle breeilinc In 
th# UnlMtl StaEviK. butl <i<klv«Hi from ^^rt■w^t p^oduelnip an av«-aice of 30,000 |>oini<ls 
M nillk for six years would be of sm'vlce la Inoronslni; the production of our 
future dairy cows. In fnct. It Is by this method that the dairy cattle of T>i»n- 
iiiark have bwu bo niarkinlly Improved In the laat 25 years. 

Thn manure Is flgureil nt 11 tons |x>r bead for cows producing 8,000 pounds of 
milk. Oil the £<>-acre dairy farm at the nnlverslty laat year cows which wrre 
kept In the bam «Iurlng the wlater and In ti dry lot during the aunimer pro- 
ducwl 13 tons of niAnnre i>er cow. The average value Is consldereil at $1..V> 
l»*r ton. At the Itllnola Agrlcttltnral RKperlnient Station, oa ft thr#«-year rota- 
tion of corn, oata, and clover, manure has Incittnscd tbw crop yl^d f 1.00 for ench 
ton of manure naecl, figuring the market value of the crops, for the flrst three 
years after It la applletl. No copahleratlon la taken of the lncr<xise<1 prodnctlon 
from the effects of the nniuure after the flrat three years. At the Ohio M\- 
pcrlment Rtuthui the vnluo of the croii yields has been Increnscd $2.34 for each 
ton of manure uwd. Prom the tlgnrea al»ove atatetlt $1.50 a ton Is & cousorva- 
tlve vaJue oa cow aiftnure which h«a iMeu well ciiretl for. Cowa which pro- 
€Hic« l«fm thnfi ife^iAO {tound* of milk will pmAu*e, on the avwags, l^aa than 11 
tons of manure. Cows proiludng more than 8,000 iKMimda of milk will not only 
pro4l4ico uiom msnnro, but It will he of a bettor <puillty, owing to t4ie fact thnt 
th«y an;:' fwl more eonctttitrates. For these retiaous the value of tb« manure la 
lowMsrwI TiO cents i»-t cow for every 1,000 |>ounda* decrenae In prodnctlon of milk 
iM'hiw R,000 iMumda, and rfllseil 50 centa per 1,000 ponada* Increnae lu prt>ductlnn 
above 8,000 [wunds. 

The laI»or |)or cow at the dairy of the University of lUIuoIa has flraounted 
to $22, whej-e tho cows were stabled coutlauoualy throughout the year. Thia 
Is more, dcfldeiUy, than It will coat nnder tho ordluary faraier's conditions; 
hence $20 la tak^i an a basis for Inhor on cowa producing 8,000 i>onads of 
milk nimiMny. Th« h^lor for cowa prottuclng l««*a tlMvi 8,000 poitntta of mlHc 
will not dei>r(H4aI(* mat«*rlnlly, as fiMdhig, w^atwlng, cleaaing stables, nnd caring 
for the IndlvldnnI t>>ws will be practically tho same, regardless of their pro- 
duction. And cowa giving less milk will he much slower nillkera, tbua requiring 
more time i>er |k>uu<1 of uillk obtsInc<l. The hibor Is rwluced only 50 cents 
for every tlionaaiid imuuds decrease In milk prmluctlou l)elow 8,000 pounds, 
making n mlnlmnra coat on n cow pro<1uclng 2,000 pounds of milk, $17. AVItb 
lnorenK«d pro<luctJon. only n smnll amount of extra Inbor Is rttquirc^l In caring 
fep ^« ««ws. M«r ss lart* pro*4«e«rs give down t^ir mitic more Cr««1y, 
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time Is consumed por pound of niiU In iiiMklnK. and $1 ts add^ to the oo**t of 
labor for encli 1,000 ijouuds Inoronsc in yield.* 

The average ham for a herd of 40 cows Is worth $2,000, or $50 per c-ow. 
The hiterest on this, per cow, wouM amount to $2.50 a year, una taxes, 
lasunince, reimirs, and depreciation will amount to $1.50 a year, making a 
totai cost per cow for hnlldlngs and tlielr maintenance, of $4 p«r-yc«r. 

The total annual expanse of koGpIng a gowl pure-hred sire, inchidinj; fet-d, 
care, and depreclatioa. Is $75. In a heyd of 40 eows, $2 i>er cow must bo 
aliownl annually to have each calf slrod by a pnre hre<l» Since this amount 
is so small, every dalrymnn should keep a gooil pure-bred sire, even tbt>ii£li he 
has but it small iiumher of good cows In his herd. 

On the average, cows will be kept In dairy herds for six years, therefore 
the annnal depreciation on the cow is figured as one-sixth of the differ- 
ence T>etwee'n the value at the time of flr»t freith«rln^? and the vahie wIkmi 
dlsposoil ofi To this iiinst be addeil the Interest on the value of tlie cow ench 
year. 

Sprayhig materials, medicine, and veterinary service are estimated at 10 
cents per 1,000 pounds of milk produced. While the relative Increase Is rapid. 
It is true that the large producers are the ones requiring more nie<1ical atten- 
tion, and eows producing only 2,000 or 3,000 iwunds of milk In a year need 
little. If any, of this expenditure. 

The exp«nsc for dairy utensils. If the milk Is taken to a condimslng factory, 
bottling jilant, or creamery, should be about 6*0 cents for a cow producing 8,i»<>0 
pounds of milk. If the nillk Is* separated on the farm, fewer cans are re<iulre<l 
and less expense Is Involved In liauiing tJie milk, but, to offset this, there Is an 
additlonnl outlay for a cream separator. If milk is shipped to a large city It 
Is nwessary to liave five sets of cans, which, being hadly Iiandle<l and fre- 
qnently lost, makes the expense for cans heavyi However, as the milk Is soid 
by measure. It has heeu found hy actitai practice that the denting of the cans 
soon niak<ja theui hold enough less milk to compensate for the wear, tear, and 
loss on cans. Since the cost of utensils will depend somewhat niion the amount 
of milk bandied, an allowance of 5 contR iter 1,000 pounds of milk produced is 
made. • • • it can be seen that In the ease of the cows producing Utf»» than 
0,000 iK)unds of milk, the skim milk, calf, and manure do not pay for the labor, 
housing, service fee, and depreciation on eows and utensils, while wlth^oows 
producing more than this amount, these returns are so much greater that there 
Is a rapid rise In profit as the prwluctlon Increases. 

To obtain tlie final results of profit or loss i>er cow, the milk, to be as near the 
average for all hre«Hls as possible, is considered to contain 4 per cent butter fat, 
which Is the average of the 1.200 cows tested hy this station. In applying the 
table to « herd, computations for each Individual now must h# itiade, d^remlliis 
upon the total amount of butter fat In her milk. 

The value of the butter fat Is basetl uiKin the Klgln iirlccs for batter daring 
the years 1007 and 10O8, which uvcragcd slightly nhove 27 cents. The overrun, 
which Is the amount of butter made above the amount of butter fat. Is aIiowe<l 
for the expense of making the huttor. 

The cost of fee<l iier cow Is bascHl on tlie prices of fee<l for the past two years, 
which Is decidedly higher than formerly. The cost of feeil Is ralswl $2 for each 
1,000 ponnds Increase In production of milk. This Increase Is b^sed mwn a 
large nnrahM- of yearly r<i*;ord« ke«it at the Univ«-slty of llll uois. where an ac- 

»No ftccoi^Jtf taken ot tbc cott ♦f luperlBtTOdeWce, fc»t of nfiflkillMl l«b«r 
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cunito nconiint ts kept of nil fuwl eonminifNl ntiil inllk and butter fat produced 
for th« onMro jenr, on cowh that vary la prtHluctltm frwm 2.0(M) to m.OCw 
IMXitula of milk nnnunlly. T«>*> mavb miii»jM»i»l« c»b not k« ptac«4l t^p<m tlie fact 
that the aillk |h nintlo more ^-i^noiMteiiay by tim bty^r |»roilHG«rs, nn th«y arje 
far nioro afflclotit cowb. 

Thit tAble jtHty nafely hv unm\ an nn Index to the proflts, because under cxlHt- 
\ns cotKMtt(4aii OMirty atl hards contain tudtvhiual covea of vastly dlfTorwit 
prodiictlon. Oa tbf awtjorlty of dulry farniM ta the Intoaslve dairy roKlou of 
Illtaolti, all eowH Iti milk are tm\ practically alike aa tu srala, r«ff«rdle«fi of 
their pruilt»-tlon, and their lj«lait In the mime herd, the ooMt of nit Uocns fur 
the dlfTereut cowm will be aenrly U»« M«me. Uader tb«He comlltlans the' actual 
dl(Toreia-t< Iti profit b(<tweMi tbe ftood aad i>oor cows will be even Krontcr than 
Ihe luble ladlcuteH. 

ThoMt tlKnri'H are biiMoil upoa deflultc datn workcil out nt tho cxpcrlaieot atn- 
tlou, but the reMult will tluctuute sllehtly, accordlag to tho way the herds nro 
f»Ml. Tlie price of feetl vnrloH la dlff«>rent yenrs. but nn a rtile the price of the 
prmluct varI«H wHb the fcwl, m that this Quctiiatloa In s»iall. When « dairy* 
man uneti this table, the questloa Ih aot whether the reHiilts obtalaed are abso- 
lutt>ly correct to a few cents, as It makes no special dlfforeace to a furmer 
whether a cow brought la a proOt of $10 or $10.W), but It does make nn enor- 
nman dlfT^rencc whether she lont htm |r>, or jnude him $20, as may be eaBlty 
(k>n« by op^lujH^y cows produolaK wlthla the rniiKe of maay cows In the average 
b»r«i. 

Until a more uniform system of keeping dairy accounts is adopted 
tbo cost of pro<Iiictioii as determined by different individuals is 
hardly comparable, but in the absence of the ideal scheme it is 
thou^jht desii'iihlo to cite a few estimates that have been made by 
several stations and by private individuals on tho cost of production, 
as they pc>int out tlio neccHsity for more accurate figures in this con- 
nection. Tn addition a few figures are given on the cost of bottling, 
milway transportation, and deliv«H7 by the roUil^. 

At the Xew Jersey Station the ave^-age co«t of feed per quart of 
milk was 3.0-t cents, ami tho total cost of milk, including labor, was 
4.1fS eent-s per quart, when the figures were baned on the cost of grow- 
ing the feed consumed. ANTien the cost per quart was bnscd on tho 
market price of feed, the total cost was 4.8 cents per quart. 

At the Now York Geneva Station the cost of milk per pound * was 
found to range witli different cows in 1&06 from 0.48 to 1.34 cents; 
in 1»07, from O.G to 1.578 cmxta, and in 1*06, from 0.655 to 1.838 
«euk«. 

At tho Cunadian Kxp«rimental Farms, in a herd of 49 cows ttie 
cost ranged from 52.2 cents to $1.07 per 100 pounds. At the Ma.'^sa- 
cliusetts Station the average yield per cow in 1007 was 5,874.4 pounds 
of milk. Tlio food cost per cow was $78.10, and the food cost of u 
quart of milk was between 3 and 3.2 cents, Tn 1903 the yield per cow 
was fS,r»39.5 pounds of milk and the f<xxl cost $82.21 por cow, making 
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tiw foofi cost per quart of milk 3.3 cwits. If othar items of cost had 
bwn ad[I«I to the food cost, it is cstimateil tliat the total cost of 
producing milk satisfactory in sanitary quality and containing from 
4 to 5 per cent of butter fat would Iiavo amounted to 4 or S oejit-s 
per quart. It is stated that milk produced under uioro thaa avarivge 
sanitary conditions would naturally cost conWideraWy more than tlie 
figures presented in tliese estimates. 

Mr. AVhitaker estimates that in determining the extra cost of 
producing clean milk iu a 15-cow dairy there will bo an added 
expwisc of 5 cents per cow per day for labor plus 5.5 cents for 
new or additional equipment in extreme cases. To this should Ijo 
added 5 cents more to remunerate the proprietor for liis ext^ 
care and vigilance, making au extrenje increase of 15.5 cents per 
cow poT day. As the product of a cow ranges from 4,000 to 
10,000 pounds of milk per year, or from 5 to 12 quarts a day, the 
added expense for labor would amount to from ono-half to 1 cent 
a quart; and in rare instances, where great additional expense is 
required for repairs, new construction and new equipment, tlicse 
might raise the increase 1 or even 2 cents a quart more. It is 
thought, however, that tliis added expense of improved methmls 
and equipmant would be partly offset by increased production and 
increased economy of feed, so tijat the net extra expense of produc- 
ing clean milk would probably be somewhat less than the figures 
given. Ileasonably clean milk is worth 2 cents more than common, 
slovenly milk. The former is safer and, therefore, cheaper at tlie 
increased price, whereas dirty milk ought not to bo considered a 
merchantable article at any price, no matter how low. Prof. Ileine- 
niann estimates that a sanitary milk containing not more tJian 1,000 to 
2,000 bacteria per cubic centimeter oven whan delivered for eon- 
suniption 100 miles a-way eau b© produced, bottled, and sold at a 
profit for 6 cMits per quart in a plant where the output is 250 quarts 
jier day. 

Prof. Sanborn ' states that on his farm in New Ilamp-shire it 
cost $121.G7 to produce G,000 jiouuds of millt. Mr. K. I>. Howe, a 
Massachusetts farmer," states that it cost over G cents per quart to 
produce the milk aud 2.7 cents per quart for delivery. These figures 
ate given for ordinary milk. Mr. 15. AV. I'ottcr ' states that the cont 
of producing a quart of ordinary milk is 5 cents, and c«rtifi«d 
milk 10 cents per quart. Mr. J. B.- Greer * e«tii^*t«* th»t the 
CO* of producing milk on a lOO-acre farm near I*3fin, III., Wiw 

»New England Fftrmcr, Sfl (1010). No. 48, p. 5. 
•UurftI New Vorker, 09 (lOlO). No. -1078, p. IIST. 
•Country Ocnt., 75 (IGIO). No. 2085. p. 370. 
* Prairie Fmnser, S4 (1»10), No. 20, p. 8. 
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about 2.48 e<Hits per p<>uii<l. The average eost of producing milk in 
1008 uml 1909, us testiOod to by producers at the investigation of the 
Now York State attorney, wns 3.513 cents per quart. A Now York 
dealer in milk teHtified that the freight, lx)ttling, ourting, and delivery 
nmonntcd to 5 eents per quart. W. A. Graustein, of the Boston Dairy 
Co., submitted * figures to the Xfassaehusetts Cost of I^iviug Com- 
iniiM^ion showing that the eo^t of handling and delivering a quart 
of milk at retail from the time it ent«rs the bottling room in TJoston 
nntil it i-eaeh^ tlie eonsumer is 3.2 eente. This woidd make the eost 
ef A ciHart of milk 8.3 ewita, distrib\tted as follows: Paid to the 
fnrnwr 4.41 eenta, eost of transportation 0.G9 eent, delivery to the 
eonwimcr 3.2 eeiits. Thp.se figures inelude nothing for profit, inf ero^t, 
supervision, or losfiea. Otiier dealers stated that this total is too 
low and tJa«fe nillk eaa «oi \>% delivered for less tlmn 8.7 eents par 
quart. 

The Secretary of Agrienlture reports as follows eonceriiing the 
iiivestigatioit of prices of transjiorting and delivering city milk 
supply : 

While It la true tlint tlie dalryiiiaa la receiving connlderably more for lils 
iiillk tlmn he rtlil heforo tUe nreeeat era of high prices, yet It was diecoverwl 
In this InveRtlgatloii that throughout the United States) he receives a scant 
fiO i>»r c«nt, or one half, of the price piild \ty tlio coummier. Thn other hulf kopr 
to tlm rnllwny cowipiioy for carriage, to the wholeralt^ milk deelar, If there In 
otie In the elinin of distribution, aud to the retailer who delivers at the con- 
Komer*s door. 

I-'Irclght charges for carrying nillk vary according to distance, but their a\or- 
aac nuiy ho regnrded as approximately ahout 7 per cent of the consumer's price. 
With the fanner receiving alM>ut SO per cent of that price and the railroads 7 
jior c«>nt, the renialnlnfc 411 iMvr c«nt of the conauroet'a price \s r»eelved mostly 
by tho retailer. 

The milk wagofi of tlm retailer has a long route. Tt BtO|Hi at a bouse or two 
In rme city block, |>erbaps pansen pevcral blocks without irtnpplo^, and so pro- 
c«?e<l9 to MTVe enstoniers thinly distributed &1on« a route of miles. At the 
name time the milk wagons of other retailers are eovermg various portions of 
the saiuo route, and no there Is great waste of effort and nf e?c|>en8e In (lie dl»- 
trlbutloa. 

The division of Htates In which the cost of distributing milk from pro<lnccr 
to fxinsuincr Is the most hi the North Central group. In which pro«lncors receive 
-14 |)er cent of the prices itnld by the consumer. Next In order follow the 
Westerti States with 47 per eent, the North Atlantic States with fi3 iH>r cent, 
th« Sktatb Central States with 65 i»er cent, aud the South Atlantic States with 
57 i>er cent. 

The average price paid by consumers In the 78 cities Is almost exactly 8 
cents |>or quart. In the North Atlantic aud North Central States the averaRe 
1:- 7.5 centr; In the Western States* 8.0 cents; In the South Central, 9.1 cents; 
and In the South Atlautic States, 9,3 ceats. These prices are for the last week 
In Jime, lf»0. 
4«» 
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PROPAGATION OF STAKTETIS FOR. BUTTER MAKING AND CHEESE 
MAKING.' 

E. S. Guthrie, of the New York CorneH Station, gives the follow- 
ing brief directions for propagating a starter "eontaining desirable 
bacteria for the ripening or souring of dairy products ": 

1. Take three 1-quart milk bottles or fruit jnrs." Glass Is jireferahle, as 
It allows the operator to see whea all of the rtlrt has been r*mioved, anil the 
foiidltlon of the curd can easily be Inspected through the trnnspnreht wall. 
Tbrce bottles should he employed, for In heating glnss Is likely to hrenk; and 
it is always well to have a snfflcleat Tiniiibev of containers froui which to 
cboose. 

2. V»o fresh, clean inllk, whtcli must have a nice llnvor. It may he cithtrr 
whole aiUk or fiklmnie*! luilk. Usually It Is advlsahle to use whole milk, for 
It Ib easier to choose desirable sami)l«B before milk has jmssed through tlie 
fcejmrator than afterwards. 

3. Fill the containers one-half to two-thlrdf full of milk. If they »re filled 
full, It Is difficult to prevent contamination from the covers, which are bard 
to sterilize when the pasteurizatloa Is done In hot water. 

4. I'rotect the coutainoi-s with regular covers (cai)s ur tops). Hastings, of 
Wlaconslu, recommends the use of glass tumblers for covers, 

5. Pasteurlae hy heating to 180° to SOO" F. for 30 mluntes* or longer aad then 
cool to ripeuing temperature of 60* to 75* F. Pasteurization may he aecom 
pushed hy tying a strlag ahout the necks of the hottles and suspending them lu a 
]iail or vat hentetl by steam or In a kettle or dish heated on a stove. (If pas- 
teurized over a fire, do not let hottles rest on the hottom of receptacle.) Oth&r 
iniilH>rts may he used to kcej) the containers from tipping over. TTie tempera- 
ture should he raised and reduced slowly to prevent hretiklng the glnss. 

6. After iwsteurlzation the milk Is ready for Inoculation. Inoeulate lu a 
flHilftt place where the wind can not blow dirt and bacteria into this clean s^ed 
bed. With dry llugers remove the cover and place It lu u bactertally clenu S]Mit, 
18 In a recently sc^ilded dipi>er. Pour lu all of the commercial culture or 2 to 
10 ]ier cent from the previous day's culture.* U» sure that the curd from the 
Iirevlons day Is well broken. After Inoculation, slwke the freshly Inoculated 
"nnii)le to distribute the bacteria. 

7. Incubate at about GO* to 75° F. The first laoenlntlou from' the aommerclnl 
«*lture should he Incuhated at about 70' to 85° F. The small Inoculations re- 
quire higher temperatures than the large inoculations. Hy experience «u op«r- 
itor cun soon leara what inoculation and temperature to use to ripen his start»r 
^ .. — . ^ . 

■ Complted frotn Now Vork CornfU Sla, fire. 107 

*\MrgcT rccpptack's may be uncd. Often 2-quart bottloa or Jars are used. 

*nouaka, formerly o( Iowa, aays : "A temperature of 150" F. blUn all Hporeleas bae- 
f«rl«. lllfther temperatures up to 212" V. do not ktll the sporea, but tJiey are so weak- 
•h4 by tb« higher heat tliat tbey germinate more slowly Ai^M tbeir harmful effect Im 
MM^ed. Tbia fact and tbe reault* of fiadffea**-* W w ypr atHre of about IS.'i" 

T. to 2CtO* F. as bcRt. Tbe heating atid cooltne can be done in cans Immersed tn water, 
ftlrrlay haatens the proceaaes, but la not neceBsary when the licatln^ xurface Is not bott(*r 
than about 200" F. Where the heatluK f« done by atoam, atlrring la neceaaary to prevent 
XTjFchlnB." 

*Th« amount of rlppned starter for Inoculation <;an be measured accurately In a -vesnel. 
*■ a tterillzed ciip or opoon, or it can he determined rather closely by the eye. Place the 
thamb abore tbe milk line In the bottle to be Inoculated, In tbIa way measuring the amount 
^ >dd, aud raise tbe milk line to tbat mark by pouring In the ripened starter. 
4M 
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ill n Bivon time. Usually n 0 x>©r cent to S per cent InociilRtlon will ripen a 
xtiirttT ill 12 liotira at ai>uiit 05' l-\ Tiio temperatnro must be fairly conataut.' 

8. Tbo starter Ih rlpo when a curd forms, TUs curd should be soft and llk« 
ctistard in aiMiimranco. It should not bo hard and flnn. 

0. Aftor the starter Ifi rlije, hold It at 50° F. or a few de«re«s lower until time 
to iwe. For l>«»t remiltf! a «art«r should not b» held ioagw than a f*w hours, 
liowever. It iimy be iield two or tbrro days aud not be Irtidly overrlpened. Do 
not fitiake tho starter before putting It In fitorage. 

10. Upon exaiiilnntlon the curd should bo smooth and couipuct, without gas 
pockets, tins shows the presence of undeslrnhlo bacteria. A bard, lumpy curd, 
whey, and high ncid show the overripe coudltlon, which Is very uudeslrablo. 
-Vftor the condition of tlio curd Is noted, shalie well to break It Into a smooth. 
1uinpl«fifi condition. Shako witli u rotary motion, bolng careful not to touch tbs 
<'ap for faur of «ontamlnatlon. Now «m«H and tast© It, but nover from tbs 
xtarter container. Always iK>ur some of the curd lato a «iHK>n or cup, and then 
rei>lace tlie cover Inimod lately. Aftor smelling. It Is host to put at least a ten* 
upoonfiil into the mouth. Seek for n desirable, clean, mild, acid flavor. The 
first propngntlon la likely to bo somewhat disagreeable, becnuse of the presence 
of Romo of tho Original medluai. 

In n erenmery or a large dairy It Is necessary to enrry more thnn a pint or n 
qnsrt of stnrter. Along with tho mother starter a second starter of 10 to 50 
Itonnds amy be cnrrled. After the mother starter in the glass container to 
inoculntetl, tho remainder of tlie previous dny's mother starter Is fioured Into 
tho second starter, and the oream Is Inoculnted from the second starter. la 
Inrge crenmerlea third and fourth starters are carried. Care should be taken 
In iMiHteurlzntlon not to cook tho milk In these large auiouata In the motlier 
starter this mnkes llttlo dtfferonco. 

It Is neoesKary to use a larger Inoculntlon from starter to cream than from 
stnrter to starter, bwause the seed bed Is not so well prepared. Tho Inoculs- 
tlon of the cream m«y vary from 8 per cent to 50 per cent. 

Usuftlty it Is nM'©i»inry to propngnto the mother starter two or three times 
liefore tho flavor of the commercial culture, which Is often very disagreeable, 
will disappear. 

A starter nmy bo carrieti two to four weeks before it goes "off.** Oftea It 
is carried sevcrni montiis, nnd often less timn two weeks. This depends almost 
altogether on the carefulness of the operator. 

On the farm the cream nilgbt t>o handled In this way: Suppose the dnirymaa 
seiwrntfrfi mcb half day to iK>unds of cresm testlnij: about 35 p«r cent butter 
fat. On Monday a new stnrter of nl)Out two-thirds of a quart Is inoculateil 
from a starter that bus tmm h«dd from Friday or Saturday. The remainder of 
tho h«ld-ov«r starter Is put in the 10 pounds of cream. The cre«m la then set at 
about 05* F. It may have to \ye set la a cooler place before evening. In the 
evening 10 pounds more crenm are nddeti and all tbo crenm, which Is now la 
the ono vessel. Is set at about 00" F. On Tuesday morning ndd the nioming** 
erenm and set at CO* to 05* F., as during the day It Is more convenient to 
watch the ripening process than nt nlgbt. In the evening add the evealag** 
crenm and set at 08* to 00' F., for by this time there Is a very large army of 
imcterla at work. On WednoB<lny morning chum tb© 40 jmunds of cream and 
atart the ripening procesa ovor again witli Wetlneadny*8 cream. 

It Is Imi>ortant not to dev^^lop too m^ich acid. The amount of Inoculation and 
the t«mpec»tare mitM. he mana|^ t© m^in n <^rtaki md nnd^r certain conditions. 

*An (■cwbatO'r sh««M b« tn»alal»d as ts k rsfrHfcrmtor or a flreleM coolc«r. 
4W 
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THE PLASTERED SILO.' 

H. E. SlcXatt, of the Missouri station, states that one of the most 
successful types of silos is that generally known as the " plastered " 
or Oiirler silo. This type is espeeially adapted to regions where 
_ lumber is compara- 

tively ehcap. The ad- 
vantages of this silo 
are that (1) it can be 
built entirely from or- 
dinary lumber; (2) it 
requires nq highly 
skilled labor for its 
construetion ; (3) it 
preserves the silage as 
well as any type of 
silo in use; and (4) 
it is strong and .du- ' 
rable when properly 
made. 

It is built much like a 
frame house, except tlint 
It la round In form, with 
n lining of boards riin- 
Qlng lengthwise around 
It, somewhat like the 
hoops of n barrel, which 
give It strength to resist 
the Immense pr«««ure of 
the stlnge. (Ftg. 1.) Its 
cement plastered wall 
protects tho wood frame- 
work from decay. 

It is not advisable 
to have the 3ilo more 
tiian 1(> fert in diain-^ 
eter. " The best pro- 
portions are height 
about twiee the inside 
follows ; 




l^s. plastered »llb ooMplete, exeapt 

ditmetcr." The silo is constructad as 



A ihort stake Is driven firmly Into the ground at the jwlnt selected for 
tte center of the sHo. To the top of this Is secured, with a single nnll, a horl- 
Kmtnl piece of light, stiff lumber, hearing upon one end an arm slinri>ened so as 
to icratch a circle on the ground when moved around the qgnter post. (Fig. 2.) 
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Thl« rlrclo ra(irk« the niitnUlo limit of the «llo fowuiiitlon una care xhoald 
takan to eet the iu»n»»r*M«*mt8 c<>rr«K?t. 

With thu »lrcl» nu ii kuI*» « pit h. *>« to « Atpth of from X ts « f««t. Tli« 
WWII of Ulrt In WBt iiluu* «Hil the Boor levrfml. 

J, 



rto. 2, — Arramrnmrnt tor Mrklnic out cltcttt tot foundatloa. 

The tontiilntlon l> rcwntorceil oonorelo. J'lgnre .1 bIiowb In croM iKM?tlaB the 
coli«tnicllon of oiip of the friliiii-«. which hold the torni iHmrilii In plRcc. Thaw 
franipn, which are lu iilo of 1 hy ■• |ilnnk, bIiouM he plncpil 30 lnch«« mwrt around 
the plt'to hold the Inaldc niid outaUle fomi htmrdn In |ilnce. These bcmrda are 
l«iilf-ln«k luMil>«r of -l-lnch width, ao nm to h« readily hant to conform to the 




ii^^C^^ sectlna or fraaia linlillaft form iHHirda la place. 

wall of the rit. The rtlatance hetweon tlio Inalde fonu bonrds nnd the pit ir»n 
ahonid l)e 1 foot. The cinicrete foundation ahonid extend aliout 1 foot aliove 
KTOund on the outalde. FIcure 3 nlao ahowa how the npiicr comers of the coh- 
WWe wall nie b«v<ilMj ftftsr the (XytwreM haa bwcome siiWel«»tl» to |>«:»lt 

«f Ihhi hotH* doiKf. Tb* 2 by 4 alll wHtt a terne a#lke f«r i» alwfcor 1» alaa 
4M 
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Hbown onih«<ld«l In the toi) of the wall. Tlie concrete' sliould be nmde fi-om 
cl*>an, sliarp mnd ami enoiiKh Portlaiml cement to Insure a strong mixture. The 
, |iroiK>rtlon8 will rim uliotit ae follows : 1 part ce^ient, 2i parts Mind, and 5 itarts 
of br»beii etone. I':noiiBh water Is added during the mixing, whleh must be 
thoroughly Aone^ to make a mixture that Is thin enongh to settle to the form 

with light tami)lng, but 
not eo thin as to carry the 
cenient out through the 
cracks of the form by the 
water leaking out. The 
foundation Is recnforoed 
with n piece of 3-foot 
woven wire fencing placed 
In the center of the form 
before filling with the con- 
crete mixture. 

After the wall has set 
sufflciently to stand alone, 
the forms may he removed 
and the fioor laid to a 
depth of 4 inches. It Is 
advisable but not abso- 
lutely necessary to pack 
about 4 inches of wet 
cinders In the bottom of 
the pit before laying tiie 
Tia. 4. — View foos^tlofi freal nbove, Bhowleg lUL floor. Before the wall 

and floor have hardened, 

n flnlshlug coat of sand and cement mixed to 1 should be put on with a 
plasterer's trowel. 

Figure 4 shows a view of the top of the foundation wall with the elll In place. 
The Bill is made of 2 by 4 lumber cut Into 2-foot lengths. Each piece Is put In 
[ilace while the concrete is soft and anchored by 3 henvy spike nails with turned 
l>oInts, or thin holts with nuts and washers on their ends. This anchoring is 
Mevm&ry, and ties the wooilwork of the alio firmly to the concrete. 




* Fta, D. — Vertl'CftI sceitJoB df fQuoiltitloii wall, showing 8lll. 



Figure S'BliowAa vertleftl MctioB of the foundation wall and fioor a* It ap- 
V^r* whetf ^D i p a M . teB . 

The studs are made of 2 lengths of 2 by 4 Inmlwr spiked together at the 
middle and are erecttxl 2 feet apart. If the diameter and height of the silo are 
more than about Iti feet by 32 feet. It Is advisable to either use 2 by C lumber or 
«?t the studding only 18 inches apart. Two pieces of 2 by 4 lumber spiked to- 
499 
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ffttUier to miike a 4 1)^ 4 Is uimmI m» a cewtar ik>1o to tie tbo studding to wblle they 
arw biHng iwt np. Kacb w4>arate Mud Is toenailed to the center of a section of 
the »ill. Only the lower luilf of the studdluK la put up tlrst, the second |)lei-e 
being ■|»lked en after the lowwr half of the silo Is ncMirly complete and ueedn au 
bruclag. The studding la iiluail>cd with a cari>enler*s level and tied In position 
lemi>orarlly with amnll scraps ef eld lumber. 

WImn tlie lewer half of tbo studding has b^Msn tied In posltlen, tbe sbeetlDg. 
wblcli 1» one-half Inch lunil»or made by ripping 1 by 4 or "1 by 0 lumber, is 
nailed Uerlzoutally on the Inside ef Ihe studding, taking care to break Joints. 
The shettthig should be nailed on frem the foundatlen to wllbla about a yard 
of the to|> of tbe stUikllnff and thra the lath put oa, 

AltliouKh soui»wlwt *xi*«nslre. tlte sbeet ste«l or exiianded steel latblng found 
on the HMrkM Is the itmt for thf piirpea^. But onUnnrlly tbo same mutcrlal 
as the shwtlng rHn^ bito liu^ maA OR»-b»lC widths and beveled en the 

edges In usetl. These nre 
nallfil on tep of the sbcot- 
Ing, so as te break Jolats, 
covering cracks whenever 
pesMlble and leAvIng a 
suitable apace for clinch- 
lag tbe Diertar. 

When tbe sheeting and 
lath have been put on to 
witbia about a yard of 
tbe top ef the first length 
of studding, a temiHirary 
piatform or trestle may 
be In Id to enable tbe 
werkmwi to »rcct the sec- 
ood half In the same 
manner as the first was 
put up. It Is well to 
leave tbe ceater iK>le rest- 
ing on the ceacrete floor 
and extend It by adding 
another piece. 

The secoad half of the 
stfldtllRg should be splktid 
to the first with a lap of about 2 feet. After plittnbing and tying In plae«, the 
sheeting nnd lath are put en, and Anally, after removing the te*mf>orary plat- 
foTtn, the nddille Is completed by iHittlng on tlie sheeting and lath. Care must 
be taken that no wide cracks are left. 

The wall ef the slIo Is plastered to n depth of about 1 Inch— -l. e., about onc>- 
hnlf Inch over tbo Inth — with a rich, well-mlxml mortar or concrete, made from 
3 parts nf iiharp, cl«mn. coarse snnd or flaely crnsho<l stoae and 1 iwirt of good 
Portland cmuest. TIil« mortar sbteuM b« aboMt as thick as ^at ordinarily 
Hsed In plastarlng. a hORse. 

Figure G shows In diagram a cross ssotlea of the stle as It bas becm desorl^l 
tkns far. Thr«e Inside layers are seen. Tbe Innenaost 1« the plaMerlng, tbe 
next Is tbe Inth. asd the nae lying agiilnct the hislde edges &f tbe stmldlng Is the 
shotting. 

Figure 7 shows a muaH jxist of H*e same cross soctloft more la d«itall. 
4«0 




Fie. Cram Mcttoa of 4lh »bowto< 

Ntuddlns and tt^iq* Ibmf IftjrNr*. 
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Flirnre 8 shows a longitudinal section taken down the side of one of tb« sttid-s, 
lowing the caniont plaster, the lath, and the lining. 

Four doors are 8«fHel«nt for a 30-foot silo, and five are ^ongfa for a 30-foot 
bIIo. Ordinarily the hottora of the first door will come ahout 24 feet above the 
Kill. The doors aro 2i foot high, nnd 4 feet are allowed hetweeu doors. 

When the studding Is being spliced for the erection of the upper half of tho 
vllo, cnre must he taken that the studding between which the doors are to come 




F}o. 7. — Enlkrgement of detail of figure A. 

tre not lapped, but are put end to end and tied together with a 6-foot piece of 
2 by 4 spiked to each at the Junction, This allows a door Jnmb which Is simply 
laotli^ 2 hy 4 se<t buck from the Inside ad£« of the stnd an Inch and a half 
ami either well splkud or bolted In place. Figure 0 shows this region, Incliid- 
\ug the door In placo. In cross section. The upper and lower Jamhs of the door 
tee made from short lengths of 2 by 4 spiked across at the proper itlaces. 
The doors thwnselves aro made from flooring boards nailed and screwed to- 
gether at right angles, with a sheet or two of tar paper be- 
tweou. This construction Is UluHtratod In figure 9. 

In fitting the doors before filling the silo, a layer of tar 
paper or heavy building i)aper should he put between the 
Jambs and the doors. The doors ure held In place by heavy 
bolts, fitted with large nnts and washers, passing through 
them and through pieces of 2 by 0*s laid across the opening 
on the outside of the silo. Two crosspleces are needed; one 
near the bottom, the other near the top of the door. 

When this point In the construction of the sUo Is reached, 
although not completed, it may he filled If It Is necessary to 
do so. Figure 1 on page 10 shows such a silo which has 
been fille<l and emptied once. Its general appearance, 
strength, and reslstsnce to weathering, may be Improved, 
howaver, by putting ou a roofrA^S ^rawlANlrhosrdlng or 

skiing. 

Although somewhat expensive, galvanlzeti sheet metal 
makes a good siding. Probably the most practical plan, 
however. Is to put on somo hoops and nail ordinary boxing 
lumber to them. The hoops are made of three tblckuesses of the sheeting 
luaiber put around the outside of tho silo every 4 feet, being careful not to cross 
d<x>ra. One thickness Is put on at a time. The Joints must break to Insure 
■^rengtb. The boxltttc MmAmr im imt cm vftrtlcally and BM |p | ij j^ : CtM/lfr^c^ Tlfe 
ertcks are cover«d with ctrtik^ics wwethM- strip. 

A plate similar to the lowar bAW is put around the top of the bHo on top of 
tbe studding. The roof Is usually iimcki) in th» Mme uaannar as tiftft roaf of a 
4M 




Pio, 8, — Vertlesl 
section down 
Hida of one of 
the studs. 
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honftai, Mo^t t^e rttftitrft nrc |)nt t^A In conical form; fH%«l no Jelstn nrc pnt l«i 
Tli« r<M»f bofiril« lire j>ut on In Hhort ■••tftlwi, unH nMn-ftit* or Bome otiwr Koe>tl 
r«*ofliiK nwtwlnl iJ»t *« to\\ A |»ro|terIy fH»A<« 4eer mwt he l^ft In the roof 
thi-OHKh wMclr m m-l tho kHo. 

WtiiiH tbP >flo U eoverMl on tbr ontslde In nny wny other thnn with ho«>|>H 

ami vertical hoxInR, It in ncn^es- 
Hary to bore a Xargt; ant?er hole 
betwcon each Btud on the ont- 
hI(Ip at tho bottom niiil on tlio 
InHlde nt the top so us to allow 
the air to clrcalate throuclJ thp 
wnn ami ke*ii down <l#cay of 
the wooflwork. All IioIph Hhotild 
l»t' coveretl with flnc^-lltef<h woven 
wire to ke4>p rats hikI nilro 
out. 

When boopa nnd vortlenl 
boxlnit are used, n few lurRo 
KHwotl boles about 4 by H Ineben 
In s43H^ nt the bottom ami tofi 
will wrve, nl nc*e the u I r <m b 
readily imBS between tho Im>x- 
Int? and the stndtllnK. 
It Is neceBaary to anchor the fillo flrmly with three or four stroiig guy wires or 
rahlen of fihort length. Thene nre very valuable In cafie of wIndBtorina. They 
are attupbed to file»|i«ni burltnl f»eveml foet In the protind about 4 or 5 foot ont 
frowi tbe bHM of tlw dilo, mwl run to a i)olnt o« the 8ti«Mlne abogt halfway to 
the top of the pIIu, whwe thtiy nrw tirmly fwcHred. 



FM. 9. — F>eNl'll of «oer and )mmh. 



[A I1«t t:\vlnft th« tltlttR of a^f Fnramrft* Anllattns nvalTAbla for (WMrlb«tlo« 
win fea newt fr»e u|H>n apt^HcatJon to a S*«Hher of Conf^ees or the Secretary of 
AtFTlmrttHn^i.] 
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